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[s7] VABSTRACI‘ 
A process for reducing adhesion of water-insoluble 
substances onto washed cloth by causing water-insolu 
ble inorganic powder having an average particle diame 
ter of less than 1.5 micron and selected from the group 
consisting of magnesium oxide, aluminum hydroxide, 
calcium carbonate, heavy, white carbon and titanium 
oxide to adhere to the surfaces of the particles of a 
silicate-containing granular detergent in an amount of 
0.3 to 5 parts by weight of said powder per 100 parts by 
weight of said granular detergent. 

9 Claims, No Drawings 
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PROCESS FOR IMPROVING GRANULAR 
DETERGENTS 

BACKGROUND OF THE INVENTION 
The present invention relates to a process for improv— 

ing granular detergents. To be more precise, it relates to 
a process for reducing the quantity of water-insoluble 
substances which would adhere to the wash at the time 
of washing with a granular detergent containing anionic 
surface active agent, alkali metal silicate and alkali 
metal carbonate, which process involves surface treat 
ment of said granular detergent. 
Ever since it was pointed out that phosphates which 

had been prevalently employed as inorganic builder for 
granular detergents cause environmental pollution, the 
work of reducing the phosphorus content of granular 
detergents has been positively undertaken in the deter 
gent manufacturing industry. As an art of minimizing 
the phosphorus content from this point of view, there is 
known the art of employing silicate and carbonate of an 
alkali metal jointly as inorganic builder and reducing 
the quantity of the alkali metal phosphate to be em 
ployed. There have been developed several granular 
detergents with low phosphorus content embodying 
this art. 
However, inasmuch as the alkali metal silicate has a 

reactivity with carbonic acid gas to form water-insolu 
ble substances, these granular detergents tend to absorb 
carbonic acid gas from the air while in storage, for 
instance, and to form water-insoluble substances within 
the detergents. When water-insoluble substances are 
thus formed, they not only impair the detergency of the 
granular detergent per se, but also they adhere to the 
fabrics washed with the detergent, thereby causing the 
commercial value of the granular detergent to be re‘ 
duced. 

SUMMARY OF THE INVENTION 

The present invention is intended to eliminate the 
afore mentioned defects, which are inevitable for a 
granular detergent containing alkali metal silicate and 
alkali metal carbonate as inorganic builder, by causing 
water-insoluble inorganic ?ne powder to adhere to the 
surfaces of the particles of said granular detergent. A 
granular detergent provided by the present invention 
has a large content of water-insoluble substances per 
unit weight compared with a granular detergent not 
covered with inorganic powder. However, when the 
granular detergent of the present invention is employed 
in actual washing, the amount of water-insoluble sub 
stances that adhere to the washed cloth is less than 
occurs‘ when there is used a granular detergent not 
covered with inorganic powder, as is illustrated in the 
Examples to be described later on. The reason for this 
is, presumably, that because the covering inorganic 
powder is so ?ne, it scarcely adheres to the washed 
cloth, and the alkali metal silicate contained in the gran 
ular detergent is rather restrained from forming a water 
insoluble substance as a result of being covered with 
inorganic ?ne powder. 
According to the present invention, a water-insoluble 

inorganic ?ne powder having an average particle diam 
eter of less than 1.5 micron and which is selected from 
the group consisting of magnesium oxide, aluminum 
hydroxide, calcium carbonate, heavy, white carbon and 
titanium oxide is employed as a covering material for 
detergent particles. The‘ covering material in the pres 
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2 
cut invention is required to have an average particle 
diameter of less than 1.5 micron; in the case where a 
covering material having an average particle diameter 
exceeding 1.5 micron is employed, there is a risk of said 
covering material adhering to the washed cloth. The 
appropriate quantity of the covering material to be 
employed is in the range of from 0.3 to 5 parts by 
weight, preferably from 0.3 to 4 parts by weight, per 
100 parts by weight of the granular detergent; employ 
ment of the covering material in excess of 5 parts by 
weight is undesirable as there is a risk of its causing 
adhesion of the covering material onto the washed 
cloth. 
Adhesion of the covering material onto the surfaces 

of the detergent particles can be effected by the method 
of mixing the granular detergent with the covering 
material by the use of a rotary mixing machine or a 
vibrating mixing machine as well as an optional method 
employing a pan granulator, a tumbling granulator or a 
vibrating granulator. 
The improving process of the present invention is 

applicable to any granular detergent containing at least 
an anionic surface active agent as a active ingredient, 
together with alkali metal silicate and alkali metal car 
bonate as inorganic builder. In this connection, to cite 
anionic surface active agents prevalently employed for 
granular detergents, there are (a) alkylbenzene sulfo 
nates wherein the alkyl has 8 to 15 carbon atoms, (b) 
alkyl sulfates wherein the alkyl has 8 to 18 carbon 
atoms, (c) alkyl ether sulfates wherein the alkyl has 8 to 
18 carbon atoms and contains an average of l to 8 ethyl 
ene oxide units added thereto, (d) a-olefm sulfonates 
obtained from a-olefms having 12 to 22 carbon atoms 
(which may contain alkene sulfonates and hydroxyal 
kane sulfonates), (e) alkane sulfonates obtained from 
paraffin having 12 to 22 carbon atoms, (f) salts of higher 
fatty acids, (g) salts of condensates consisting of higher 
fatty acids and taurine (N-acyl aminoethane sulfonate), 
(h) salts of sulfosuccinic acid dialkyl ester, etc. In this 
context, it is appropriate to employ these anionic sur 
face active agents in the form of their alkali metal salts, 
and in the case of sulfonate- and sulfate-type anionic 
surface active agents, it is also appropriate to employ 
them in the form of their magnesium salts. Granular 
detergents usually contain one or more than two of the 
aforementioned anionic surface active agents to the 
extent of 10 to 40 wt.%. Granular detergents containing 
non-ionic surface active agents and/or amphoteric sur 
face active agents in addition to anionic surface active 
agents can also be objects of the surface treatment under 
the present invention. As non-ionic surface active 
agents of this sort, there can be mentioned polyoxyeth 
ylene alkyl ethers, polyoxyethylene alkylphenol ethers, 
polyoxyethylene fatty acid esters, polyoxyethylene sor 
bitan fatty acid esters, sucrose fatty acid esters, fatty 
acid alkylol amides, etc. As amphoteric surface active 
agents, there can be mentioned betaine-type surfactants, 
e. g., lauryl dimethyl carboxymethyl ammonium betaine, 
etc., alanine-type surfactants and imidazoline-type sur 
factants. 

Granular detergents to be treated by the process of 
the present invention can contain alkali metal phosphate 
(e.g., tripolyphosphate, pyrophosphate, etc.) and/or 
alkali metal bicarbonate, in addition to alkali metal sili 
cates of (M2O.xSiO2, wherein x=2.0 to 3.6 and M rep 
resents alkali metal) and alkali metal carbonates (e.g., 
M1CO3, wherein M represents alkali metal) as inorganic 
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builders. However, in the case of granular detergents 
with low phosphorus content, the content of alkali 
metal phosphate therein is usually set at less than 15 
wt.%, and therefore, when granular detergents of this 
kind are to be subjected to the process of the present 
invention, it is desirable that the content of alkali metal 
silicate therein be in the range of 4 to 20 wt.% and the 
content of alkali metal carbonate be in the range of 2 to 
40 wt.%. 

Granular detergents to be subjected to the process of 
the present invention can additionally contain organic 
builders illustrated by citrates, malates, tartrates, maleic 
acid polymers, alkyl-substituted succinates, oxydiace 
tates, etc. Likewise, granular detergents containing 
water-soluble sulfates, anti-redeposition agents (e.g., 
carboxymethyl cellulose, polyethylene glycol, polyvi 
nyl alcohol, etc.), foam-controlling agents, ?uorescent 
whitening agents, bleaching agents, dyes, perfumes, etc. 
as additional ingredients can also be subjected to the 
process of the present invention. 

EXAMPLE 1 

Table - l 

Detergent Composition (wt.%) 
sodium alkylbenzene sul 
fonate 

(R: about C12) 
sodium a-ole?n sulfonate 

(R= C14 to C18) . 
sodium alkyl polyoxyethylene 
ether sulfate 

(R: C14 to C15, 5 = about 3) 
sodium alkyl sulfate 

(R= C12 to C15) 
sodium tripolyphosphate 
sodium pyrophosphate 
sodium silicate 

(SiOz/NazO = 2.8/1) 
sodium carbonate 
sodium sulfate 
others‘ 
water 
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'Anti-redeposition agents, foam-controlling agents and ?ourescent whitening agents 40 
are included. 

A variety of granular detergents having compositions 
as shown in Table-l above, respectively, and an average 
particle diameter in the range of from 350 to 450 mi 
crons were manufactures by the spray drying method. 
Subsequently, by adding a prescribed quantity of mag 
nesium oxide powder having a prescribed particle diam 
eter to the respective granular detergents and mixing 
together by means of a V-type mixer for 5 minutes, said 
magnesium oxide powder was caused to adhere to the 
surfaces of the detergent particles sufficiently. 
Each granular detergent after the surface treatment in 

this way was then subjected to a water-insoluble sub 
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4 
stance quantitative test and an adhesion-to-cloth test as 
described in the following. 
Water-insoluble substance quantitative test: 

After packing a quantity of the sample granular deter 
gent in a carton for detergent (measuring 
22cm>< l5.5cm><5.5cm and having a water vapor per 
meability of 50 g/m2/24 hrs) and sealing the carton 
hermetically, the carton'was stored in a test chamber. 
Next, the air within the test chamber was replaced with 
water-saturated carbonic acid gas, and thereafter water 
saturated carbonic acid gas was blown into the test 
chamber at a constant ?ux of 1.5 l/min. for 8 hours. In 
this context, the foregoing treatment within the test 
chamber is equivalent to permitting said carton to stand 
in the normal atmosphere for about 1.5 year. 

After completion of the blowing, a ?xed quantity of 
the detergent was taken out of the carton by weighing 
exactly and was put in a test tube. Then, after adding 
thereto about 30 ml of hot water and dissolving the 
soluble substance contained in the detergent with a 
water bath (temperature: 90° C.), the water-insoluble 
substance contained therein was recovered through 
centrifugal separation. Subsequently, this operation of 
adding hot water to the water-insoluble substance and 
centrifugally separating the remaining water-soluble 
substance was repeated twice, and the ?nally obtained 
water-insoluble substance was dried at a temperature of 
105° C. for 2 hours to attain the constant weight thereof. 
From this constant weight was sought the ratio of the 
water-insoluble substance contained in the detergent. 
Adhesion-to-cloth test: _ > 

By employing the same granular detergent as that 
used in the water-insoluble substance quantitative test, 
dark-colored shirts, socks, towels, etc. were washed 
with an impeller-type electric washing machine. On this 
occasion, the condition for washing were as follows: the 
concentration of detergent: 0.084%, the water used: 
city water, the quantity of liquid: 30!, the loading ratio: 
30, the temperature: 25° C., the time for washing: 10 
minutes. Rinsing was performed twice for 3 minutes 
each by applying the same conditions as that for wash 
ing save for the use of city water containing no deter 
gent. After completing the washing, the washed cloth 
was dried naturally, and then the adhering substances 
on every washed cloth were swept away and collected 
on a black paper for evaluation on the following bases. 
A: No adhering substance was observed. 
B: Just a trace of adhering substances was observed. 
C: Adhering substances were observed. 
D: A lot of adhering substances were observed. 
On Table-2 are shown the result of each test con 

ducted as above, together with the average particle 
diameter of the magnesium oxide powder employed as 
well as the quantity thereof used. 

Table - 2 

Experiment No. 1 2 3 4 5 6 7 8 9 10 ll l2 l3 l4 
detergent com 
position A B B B B B B B B B C C 

average 
particle 
diameter — 1.0 1.0 1.0 1.0 1.0 1.0 0.5 3.0 6.0 — 1.0 1.0 4.0 — 1.0 1.0 4.0 

magne- of par- ' 

sium ticles 
oxide (p) 

quantity‘ 
added 0 0.1 0.3 2.0 4.0 5.0 ‘7.0 2.0 2.0 2.0 0 2.0 7.0 2.0 0 2.0 7.0 2.0 

water-insoluble" . 

substances 5.3 3.6 2.4 4.0 5.9 6.9 8.8 4.0 4.3 4.3 3.1 3.9 8.7 4.3 3.2 4.0 8.8 4.2 
(%) (5.3) (3.5) (2.1) (2.0) (2.1) (2.1) (2.3) (2.0) (2.3) (2.3) (3.1) (1.9) (2.2) (2.3) (3.2) (2.0) (2.3) (2.2) 
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Table - 2-continued 

Experiment No. l 2 3 4 5 6 7 8 9 10 ll l2 l3 l4 
detergent com: 
position A B B B B B B B B B C C D D 

evaluation of ad 
hering substances D C A A A B C A C C C A C C C A C C 

‘Part by weight per 100 parts by weight of granular detergent. 
"The bracketed ?gure represents the quantity of the water-insoluble substances arising from sodium silicate. 

As is evident from the data shown in Table-2, a gran- 10 
ular detergent of composition A which contains sodium 
silicate and does not contain sodium carbonate gives 
rise to a lot of water-insoluble substance as a result of 
reaction between sodium silicate and carbonic acid gas 
(cf. Experiment No. 1). Whereas, in the case of a granu 
lar detergent of composition B, C and D, respectively, 
which contains both sodium silicate and sodium carbon 
ate, it is possible to reduce the water-insoluble sub 
stances arising from sodium silicate and accordingly 
lower the degree of adhesion of the water-insoluble 
substances to the wash through surface treatment of 
said detergent with magnesium oxide powder as far as 
the average particle diameter of said magnesium oxide 
powder is less than 1.5 micron and the quantity of mag 
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The data shown in Table-3 indicate that such inor 
ganic powders as aluminum hydroxide, calcium carbon 
ate, heavy, white carbon, titanium oxide, etc. would 
yield a good result as surface treating agent for granular 
detergents, like magnesium oxide powder, subject to 
setting the average particle diameter and the quantity 
thereof to be employed at a proper value, respectively. 
What is claimed is: 
l. A process for treating detergent granules contain 

ing from 10 to 40% by weight of organic, water-soluble, 
anionic, synthetic surface active agent, from 4 to 20% 
by weight of water-soluble alkali metal silicate and from 
2 to 40% by weight of water-soluble alkali metal car 
bonate, so that reaction between said alkali metal sili 
cate and carbon dioxide in the ambient atmosphere is 

nesium oxide applied is in the range of from 0.3 to 5 25 inhibited, which comprises: mixing with the preformed 
parts by weight per 100 parts by weight of the granular detergent granules from 0.3 to 5 parts by weight, per 
detergent (cf. Experiment Nos. 3 through 6, 8 l2 and 100 parts by weight of said detergent granules, of a 
16). In this connection, in the case where magnesium powder of water-insoluble agent selected from the 
oxide is not employed (cf. Experiment Nos. 1, 11 and group consisting of magnesium oxide, aluminum hy 
15) and the quantity of magnesium oxide employed is 30 droxide, calcium carbonate, heavy white carbon and 
too small even when applied (cf. Experiment No. 2), it titanium oxide, said agent having an 'average particle 
is infeasible to cover the whole surfaces of the detergent diameter of less than 1.5 microns, and thereby adhering 
particles suf?ciently, and accordingly, it is impossible to said powder to the surfaces of said granules in the form 
prevent sodium silicate from becoming water-insoluble, of an external covering thereon. 
resulting in adhesion of the water-insoluble substances 35 2. A process according to claim 1, in which the 
onto the washed cloth. In the case where the average amount of said agent is from 0.3 to 4 parts by weight, 
particle diameter of the magnesium oxide is too large per 100 parts by weight of said detergent granules. 
(of. Experiment Nos. 9, l0, l4 and 18) and the quantity 3. A process according to claim 1 wherein said deter 
of magnesium oxide employed is excessive (cf. Experi- gent granules contain less than 15% by weight of alkali 
ment Nos. 7, l3 and 17), magnesium oxide per se would 40 metal phosphate builder salt. 
adhere to the washed cloth. Therefore both cases are 4. A process according to claim 1 wherein said alkali 
undesirable. metal silicate has the formula M2O.XSiO2, wherein X is 

from 2.0 to 3.6 and M is an alkali metal. 
EXAMPLE 2' 5. A process according to claim 1 or claim 2 wherein 

Granular detergent having the detergent composition 45 said agent consists of magnesium oxide. 
B shown in Table-l was subjected to surface treatment 6. A process according to claim 1 or claim 2 wherein 
with aluminum hydroxide powder, calcium carbonate said agent consists of aluminum hydroxide. 
powder, heavy, white carbon powder, titanium oxide 7. A process according to claim 1 or claim 2 wherein 
powder, etc. respectively, in the same way as in Exam- said agent consists of calcium carbonate. 
ple l, and the resulting various detergents were sub- 50 8. A process according to claim 1 or claim 2 wherein 
jected to the same water-insoluble substance quantita- said agent consists of heavy white carbon. 
tive test and adhesion-to-cloth test as in Example I. 9. A process according to claim 1 or claim 2 wherein 
The result was as shown in Table - 3. said agent consists of titanium oxide. 

. 0 i 1' i it 

Table - 3 

Experiment No. 19 20 21 22 23 24 25 26 27 2s 29 30 
aluminum calcium car 

inorganic powder hydroxide bonate, heavy white carbon titanium oxide 

average particle 
diameter (a) 1.0 1.0 4.0 1.0 1.0 4.0 1.0 1.0 4.0 1.0 1.0 4.0 
quantity added‘ 2.0 7.0 2.0 2.0 7.0 2.0 2.0 7.0 2.0 2.0 7.0 2.0 
water-insoluble" 4.0 8.8 4.3 3.9 8.7 4.3 3.9 8.7 4.2 4.0 8.7 4.2 
substances (%) (2.0) (2.3) (2.3) (1.9) (2.2) (2.3) (1.9) (2.2) (2.2) (2.0) (2.2) (2.2) 
evaluation of ad‘ 
hering substances A C C A C C A C C A C C 

‘Part by weight per l00 parts by weight of granular detergent. 
"The bracketed ?gure represents the quantity of the water-insoluble substances arising from sodium silicate. 


